Decreased activity of the pyruvate translocator and changes in the lipid composition in heart mitochondria from hypothyroid rats.
A study of the transport of pyruvate in heart mitochondria from normal and hypothyroid rats has been carried out. Heart mitochondria from hypothyroid rats translocate pyruvate via the alpha-cyanocinnamate sensitive carrier much more slowly than do mitochondria from normal rats. Kinetic analysis of the pyruvate transport shows that the Vmax of this process is decreased while there is practically no change in the Km values. Neither a decrease in the transmembrane delta pH value nor a decrease in the total number of the pyruvate carrier molecules, titrated with labeled alpha-cyanocinnamate, account for the decreased rate of pyruvate transport. The lower activity of the pyruvate translocator in mitochondria from hypothyroid rats is associated with a parallel decrease of the rate of pyruvate supported oxygen uptake. There is, however, no difference in either the respiratory control ratios or in the ADP/O ratios between these two types of mitochondria. The heart mitochondrial lipid composition is significantly altered in hypothyroid rats. Cardiolipin, particularly, was found to decrease by around 36%. In addition the pattern of fatty acids was found to be altered in mitochondrial membranes from hypothyroid rats. It is suggested that the decreased activity of the pyruvate translocator in heart mitochondria from hypothyroid rats can be ascribed to changes in the lipid environment which surrounds the pyruvate carrier molecule in the mitochondrial membrane.